Na+/H+ exchange during an oral glucose challenge in patients with essential hypertension.
To determine the effects of an oral glucose challenge on cellular Na+/H+ exchange in vivo we measured plasma glucose concentrations, plasma insulin concentrations, plasma C-peptide concentrations, arterial blood pressure, cytosolic pH (pHi) and cellular Na+/H+ exchange in 24 patients with essential hypertension (HT) and 41 age-matched healthy normotensive control subjects (NT) during a standardized oral glucose tolerance test. Under resting conditions, the plasma glucose concentrations, plasma insulin concentrations, plasma C-peptide concentrations and Na+/H+ exchange activity were significantly higher in HT compared with NT (P < 0.05 in each case). A significant increase in lymphocytic Na+/H+ exchange activity was only seen in NT (resting 0 h: (4.23 +/- 0.2) x 10(-3) pHi/s; mean +/- S.E.M.; 1 h after glucose administration: (6.00 +/- 0.56) x 10(-3) pHi/s; 2 h after glucose administration: (6.65 +/- 0.64) x 10(-3) pHi/s; P = 0.0003 by Friedman's two-way ANOVA), but not in HT (resting 0 h: (6.07 +/- 0.36) x 10(-3) pHi/s; 1 h after glucose administration: (6.72 +/- 1.02) x 10(-3) pHi/s; 2 h after glucose administration: (6.71 +/- 0.62) x 10(-3) pHi/s; P = 0.7470). During an oral glucose challenge the systolic (P < 0.0001) and diastolic (P < 0.0001) blood pressure significantly decreased in HT but not in NT. Essential hypertension shows abnormal in vivo regulation of Na+/H+ exchange and blood pressure following oral glucose intake.